Cytochrome P450 pharmacogenetics as a predictor of toxicity and clinical response to pulse cyclophosphamide in lupus nephritis.
Pulse cyclophosphamide is the treatment of choice for severe lupus nephritis. However, not all patients respond to this therapy, and gonadal toxicity is of particular concern. Cyclophosphamide is a prodrug that requires activation by cytochrome P450 (CYP) enzymes. We conducted a retrospective cohort study to test whether genetic polymorphisms of these enzymes are associated with the toxicity of, and clinical response to, cyclophosphamide in patients with lupus nephritis. Sixty-two patients with proliferative lupus nephritis treated with cyclophosphamide were genotyped for common variant alleles of CYP2B6, 2C19, 2C9, and 3A5. We examined the association between these genotypes and the following clinical end points: development of premature ovarian failure, end-stage renal disease (ESRD), doubling of serum creatinine level, and achievement of complete renal response. The observed frequencies of the variant alleles CYP2B6*5, CYP2C19*2, CYP2C9*2, and CYP3A5*3 were 12.1%, 25.0%, 4.0%, and 75.8%, respectively. Patients who were either heterozygous or homozygous for CYP2C19*2 had a significantly lower risk of developing premature ovarian failure (relative risk 0.10; 95% confidence interval 0.02-0.52), after adjustment for age and total number of cyclophosphamide pulses received. In a survival analysis, patients homozygous for CYP2B6*5 (n = 3) or CYP2C19*2 (n = 4) had a higher probability of reaching ESRD (P = 0.0005) and of doubling the creatinine level (P = 0.0005) as well as a trend toward a lower probability of achieving a complete renal response (P = 0.051). Determination of selected cytochrome P450 enzyme genotypes may be valuable for predicting the risk of premature ovarian failure in lupus nephritis patients treated with cyclophosphamide. The association of these genotypes with renal response needs further validation.